hospital affiliated to ningbo University school of Medicine, ningbo, People's republic of china Purpose: Programmed death-ligand 1 (PD-L1) is found to be overexpressed in non-small cell lung cancer. The present study intended to evaluate the status of PD-L1 expression in patients with resection and recurrent lung adenocarcinoma. Patients and methods: Matched resection and recurrent tumor samples were harvested from 65 lung adenocarcinoma patients. Immunohistochemistry was used to evaluate the status of PD-L1 expression. Kaplan-Meier method was used for survival analysis.
Introduction
Non-small cell lung cancer accounts for .80% of all lung carcinomas and lung adenocarcinoma is predominant. 1 At present, chemotherapy, radiotherapy, molecular therapy and surgery are the major treatment modalities for lung cancer treatment. 2 However, most patients remain resistant to treatment with a median survival time of ,2 years. [3] [4] [5] [6] [7] It is well known that immune therapy based on programmed death-1 (PD-1) and its ligand PD-L1 shows promising efficacy. 8, 9 The progression-free survival (PFS) was longer in patients on immunotherapy than those on chemotherapy based on high-expression PD-L1. 10 PD-L1 has been identified as a useful biomarker for immunotherapy. Chemotherapy could alter the status of PD-L1 expression in squamous cell carcinoma. 11 However, PD-L1 status is not thoroughly examined for lung adenocarcinoma in resection and recurrent samples.
The present study was intended to detect the PD-L1 expression status in resection and recurrent samples and validate its clinical value in lung adenocarcinoma. Semi-quantitative H-score (a maximal value of 300 corresponding to 100% of tumor cells staining positive for PD-L1 with an overall staining intensity score of 3) was determined by multiplying the percentage of stained cells by an intensity score (0, absent; 1, weak; 2, moderate; 3, strong). A 5% proportion of membranous staining of tumor cells with H-score $5 was designated as the cutoff for PD-L1 positivity. Three independent pathologists assessed the expression of PD-L1 status.
Efficacy evaluation
Tumor efficacy was evaluated according to the Response Evaluation Criteria in Solid Tumors (RECIST 1.1). Tumor responses included complete response, partial response, stable disease and progressive disease. Also, disease control rate was defined as a combination of objective responses and stabilization. The median follow-up period was 38 (13-71) months. The last follow-up date was October 31, 2016.
statistical analyses
Chi-squared test was used for evaluating the relationship between clinical characteristics and status of PD-L1 expression. Survival curves were calculated by the KaplanMeier method. Statistical analysis was performed with SPSS 16 software (SPSS Inc., Chicago, IL, USA). P,0.05 was deemed as statistically significant.
Results

clinical characteristics
A total of 65 patients of lung adenocarcinoma were recruited. There were 37 males and 28 females with a median age of 62 (35-75) years. The smoking status was former/current (n=34) and never (n=31) smokers. All patients underwent complete resection. Their pathologic stages were I (n=19), II (n=15) and IIIA (n=32). Among the patients, 56 patients received adjuvant treatment, including chemotherapy (n=25), radiotherapy (n=3) and chemoradiotherapy (n=28). Their clinicopathologic characteristics are summarized in Table 1 .
PD-l1 status in resection and recurrent samples
As for PD-L1 expression, 28 (43.1%) patients were positive in resection samples vs 36 in recurrent samples. Ten patients shifted from negative to positive, whereas another two samples showed the opposite (P=0.005; Table 2 ).
No correlations existed in gender, age, smoking status or status of PD-L1 expression. Similarly, there was no correlation between clinicopathologic characteristics and PD-L1 expression in recurrent samples. The correlations 
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PD-l1 expression in lung adenocarcinoma between PD-L1 expression and clinical characteristics are summarized in Table 3 .
PD-l1 expression and gene mutations
Among the patients, the expression of epidermal growth factor receptor (EGFR) and ALK was detected in 52 patients. 
survival analyses
Based upon PD-L1 expression in resection samples, a trend of longer disease-free survival existed in PD-L1-negative than PD-L1-positive patients (23.0 vs 18.8 months, P=0.01; Figure 2 ). However, there was no significant difference in 
Discussion
The status of PD-L1 expression might alter after recurrence in some completely resected lung adenocarcinoma patients. The expression of PD-L1 became upregulated in recurrent samples. The status of PD-L1 after recurrence could better predict the favorable efficacy of EGFR-TKIs. To the best of our knowledge, this was the first study of detecting differences between resection and recurrent samples in lung adenocarcinoma patients.
Many solid carcinomas were found to show overexpression of PD-L1. [12] [13] [14] [15] [16] It is well known that gene status might be affected by chemotherapy. 17 However, the status of PD-L1 could be altered over time. PD-L1 status might alter before and after dosing of EGFR-TKIs in lung adenocarcinoma patients. 18 Also, the magnitude of PD-L1 expression increased after chemotherapy in lung squamous cell carcinoma patients. 11 In the present study, the frequency of PD-L1 expression increased in several recurrent samples. One reason for this might be an alteration of immune microenvironment after recurrence. Also, it was due to heterogeneity of tumors between resection and recurrent samples. Last but not least, most patients received adjuvant chemotherapy or radiotherapy, thus affecting PD-L1 expression partially. Because of inconstancy of PD-L1 expression in resection and recurrent samples, the status of PD-L1 expression should be remonitored in patients with recurrent or metastatic samples.
PD-L1 serves as a favorable biomarker for the efficacy of EGFR-TKIs, 19 since EGFR-TKIs can inhibit tumor cell viability and indirectly enhance antitumor immunity through downregulation of PD-L1. 20 In the present study, a longer PFS existed in PD-L1-positive patients than the negative counterparts. As concluded from previous and present studies, PD-L1 expression might affect the clinical efficacy of EGFR-TKIs. Prospective studies with a larger number of patients should be performed.
Limitations
The present study had some inherent limitations. First, it was retrospective in nature, and the sample size was too small. Second, use of only one antibody might have influenced the frequency of PD-L1 expression. Third, only 28 EGFR-mutant patients received EGFR-TKIs, so few cases were available for efficacy analysis. Thus, our results should be validated by future studies of a larger sample size. However, our results may carry clinical implications for immunotherapy in lung adenocarcinoma patients.
Conclusion
PD-L1 expression may be upregulated after recurrence in resection lung adenocarcinoma patients. Also, PD-L1 may be a useful biomarker for predicting the efficacy of EGFR-TKIs. 
OncoTargets and Therapy
Publish your work in this journal
Submit your manuscript here: http://www.dovepress.com/oncotargets-and-therapy-journal OncoTargets and Therapy is an international, peer-reviewed, open access journal focusing on the pathological basis of all cancers, potential targets for therapy and treatment protocols employed to improve the management of cancer patients. The journal also focuses on the impact of management programs and new therapeutic agents and protocols on patient perspectives such as quality of life, adherence and satisfaction. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors. 
OncoTargets and
